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CLAIMS 



[Claim(s)] 

[Claim 1] The pneumatic pressure piston which can move in the 1st direction and 2nd direction which are a 2 location 
stability mold actuator and oppose mutually toward the 1st stabilization location and the 2nd stabilization location, 
respectively, The 1st air chamber for bringing about the spring force of compressing air and going in said 2nd direction in 
case said pneumatic pressure piston moves in said 1st direction. The 2nd air chamber for bringing about the spring force 
of compressing air and going in said 1st direction in case said pneumatic pressure piston moves in said 2nd direction, The 
fluid pressure drive type actuator which comes to have the fluid pressure type driving means which turns said pneumatic 
pressure piston to said 1st stabilization location, and energizes it against said spring force of going in said 2nd direction. 
[Claim 2] The 1 st pressurization actuation liquid source which brings about the working fluid by which said fluid pressure 
type driving means was pressurized, The fluid pressure piston which is prepared on said pneumatic pressure piston and a 
common shaft, and can move in said the 1 st direction and 2nd direction by it, A fluid pressure drive type actuator 
[ equipped with the 1st liquid room connected to said 1st pressurization actuation liquid source in order to energize said 
fluid pressure piston in said 1st direction ] according to claim 1. 

[Claim 3] In case the 2nd liquid room and said fluid pressure piston which receives a working fluid in case said fluid 
pressure piston moves in said 2nd direction move in said 1st direction, while moving a working fluid to said 1st liquid room 
from said 2nd liquid room The fluid pressure drive type actuator according to claim 2 which comes to have a migration 
means for moving a working fluid to said 2nd liquid room from said 1st liquid room in case said fluid pressure piston moves 
in said 2nd direction further. 

[Claim 4] The 1 st check valve by which a closedown is carried out in case said migration means is maintained by the 
conduction of a working fluid in an open position in case said fluid pressure piston moves in said 1st direction, and said 
fluid pressure piston arrives at said 1st stabilization location, A 1st check valve disconnection means to open the 1st 
check valve wide in case said fluid pressure piston moves in said 2nd direction, and when it is located in said 2nd 
stabilization location, The 2nd check valve by which a closedown is carried out in case it is maintained by the conduction 
of a working fluid in an open position in case said fluid pressure piston moves in said 2nd direction, and said fluid pressure 
piston arrives at said 2nd stabilization location, A fluid pressure drive type actuator [ equipped with a 2nd check valve 
disconnection means to open the 2nd check valve wide in case said fluid pressure piston moves in said 1 st direction, and 
when it is located in said 1 st stabilization location ] according to claim 3. 

[Claim 5] Said 1st check valve disconnection means and the 2nd check valve disconnection means It has the supporter 
material which can move between the 1st stabilization location and the 2nd stabilization location. Said the 1st check valve 
and 2nd check valve It is carried possible [ sliding ] on said supporter material. Said 1st check valve In case said 
supporter material is located in said 2nd stabilization location, it is maintained by the supporter material in an open 
position. Said 2nd check valve The fluid pressure drive type actuator according to claim 4 maintained by the supporter 
material in an open position in case said supporter material is located in said 1st stabilization location. 
[Claim 6] The fluid pressure drive type actuator according to claim 4 which comes further to have a supporter material 
starting means to produce both-way migration of said supporter material between said 1st stabilization location and the 
2nd stabilization location based on an instruction. 

[Claim 7] It is the fluid pressure drive type actuator according to claim 6 in which said supporter material starting means 
is equipped with the 1st magnetic means and the 2nd magnetic means of forming an opening, between said supporter 
material, the armature on a common shaft, and them, and said armature can carry out both-way migration between said 
1st magnetic means and the 2nd magnetic means based on an instruction. 

[Claim 8] Said supporter material starting means is equipped with the pilot valve which can carry out both-way migration 
between the 1st stabilization location and the 2nd stabilization location based on an instruction. Said pilot valve in the 1st 
stabilization location Conduction of the working fluid is carried out from said 1st pressurization actuation liquid source to 
said supporter material so that said supporter material may be moved to the 1st stabilization location. Said pilot valve in 
the 2nd stabilization location The fluid pressure drive type actuator according to claim 6 to which conduction of the 
working fluid is carried out from said 1 st pressurization actuation liquid source to said supporter material so that said 
supporter material may be moved to the 2nd stabilization location. 

[Claim 9] The 2nd liquid room which receives a working fluid in case said fluid pressure piston moves in said 2nd direction. 
It is the check valve which permits that a working fluid moves to said 2nd liquid room from said 1 st liquid room in case 
said fluid pressure piston moves in said 2nd direction. The fluid pressure drive type actuator according to claim 2 which 
comes further to have the check valve which closes since said 2nd liquid room is isolated in case said fluid pressure 
piston arrives at said 2nd stabilization location, and hangs said fluid pressure piston on said 2nd stabilization location by it. 
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[Claim 1 0] The fluid pressure drive type actuator according to claim 9 which comes to have a check valve disconnection 
means for opening said check valve in order to cancel hanging of said fluid pressure piston and to start migration in said 
1st direction of the fluid pressure piston further. 

[Claim 1 1] It is the fluid pressure drive type actuator according to claim 10 with which said check valve disconnection 
means is equipped with the supporter material which can move between the 1st stabilization location and the 2nd 
stabilization location based on an instruction, and said check valve is carried on said supporter material. 
[Claim 12] The fluid pressure drive type actuator according to claim 9 which comes further to have the change member 
which brings about the fluid pressure energized so that it may connect with said 1st liquid room in fluid and it may close 
said check valve. 

[Claim 13] The fluid pressure drive type actuator according to claim 2 which is the check valve which permits that a 
working fluid moves to said 1st liquid room from said 2nd liquid room in case the 2nd liquid room and said fluid pressure 
piston which receives a working fluid in case said fluid pressure piston moves in said 2nd direction move in said 1st 
direction, and comes further to have the check valve closed in case said fluid pressure piston arrives at said 1st 

stabilization location. 

[Claim 14] The fluid pressure drive type actuator according to claim 13 which comes further to have the 2nd 
pressurization actuation liquid source which brings about the working fluid of fluid pressure lower than the fluid pressure 
of the working fluid from said 1 st pressurization actuation liquid source, and the liquid room connecting means which 
connects sard 2nd liquid room to said 2nd pressurization actuation liquid source when said check valve closes. 
[Claim 15] It is the fluid pressure drive type actuator according to claim 14 currently opened by equipping said liquid room 
connecting means with the support means in which said check valve was carried, and having the port which said support 
means penetrated the support means, and was connected to said 2nd pressurization actuation liquid source in order that 
said port may receive a working fluid from said 2nd liquid room, only when the closedown of said check valve is carried 
out. 

[Claim 16] The fluid pressure drive type actuator according to claim 14 which comes further to have the change member 
which brings about the fluid pressure energized so that it may connect with said 2nd liquid room in fluid and it may close 
said check valve. 

[Claim 1 7] The fluid pressure drive type actuator according to claim 1 which comes to have a control means for 
controlling one [ at least ] volume of said 1st air chamber and the 2nd air chamber, and controlling the migration length of 
said pneumatic pressure piston by it further. 

[Claim 18] Said pneumatic pressure piston and the 1st fluid pressure piston part prepared on the common shaft. The 1st 
liquid room connected to the 1st pressurization actuation liquid source which brings about the pressurized working fluid, 
and said 1st pressurization actuation liquid source. Said 1st liquid room is faced and, so, it can be energized in said 1st 
direction by said 1st pressurization actuation liquid source. And while having the 2nd fluid pressure piston part and 
closedown bulb separated from said 1 st fluid pressure piston part with the actuation liquid column which can move in said 
the 1st direction and 2nd direction in the separation interior of a room While having the check valve which permits only 
the conduction of the working fluid from the 1st bypass path which connects said separation room to said 1st liquid room, 
and said liquid room to said 1 st separation room The fluid pressure drive type actuator according to claim 1 which comes 
further to have the 1st bypass path which connects said separation room to said 1st liquid room. 

[Claim 1 9] The fluid pressure drive type actuator according to claim 1 8 which comes further to have a spring means to 
energize said 2nd fluid pressure piston part in said 1 st direction. 

[Claim 20] The fluid pressure drive type actuator according to claim 1 which comes further to have housing currently 
formed in the configuration received in order that it may be housing for said pneumatic pressure piston, the engine valve 
prepared on the common shaft, and said pneumatic pressure piston and said shaft, it may have an extension with the 
sheet surface for said engine valve and said extension may stop a combustion chamber to the acceptance circles of an 
internal combustion type engine. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the 2 location stability mold actuator for rectilinear motion of the class suitable for the drive 
of the poppet valve of an internal combustion type engine, this invention is an actuator driven in fluid pressure while being 
controlled especially electronically, and it relates to the actuator using the pneumatic pressure type spring for energy 
regeneration, and a fluid pressure type hanging means. 
[0002] 

[Description of the Prior Art] On these specifications, the pneumatic system type actuator equipped with a fluid pressure 
type hanging means is indicated by U.S. Pat. No. 5,022,359 indicated for reference, and this patent provides it with the 
material for a detailed examination of the actuator in the conventional technique, and the fluid pressure drive type 
actuator which performs energy regeneration especially using a compressed air. In addition, in practice, the actuator of 
the conventional technique examined here is using a certain kind of magnetic formula hanging means altogether, in order 
to maintain the actuator to one side of two stabilization locations. 

[0003] Moreover, the device which used low-pressure pneumatic pressure (abbreviation 1 0psi) in order that U.S. Pat. No, 
5,022,039 might maintain an actuation piston in the 1st stabilization location (engine valve closedown location) is 
indicated. In this device, if a magnetic type control bulb is changed electronically High-pressure pneumatic pressure 
(about 100 psi(s)) drives the above-mentioned actuation piston towards the 2nd stabilization location, compressing the air 
ahead of [ that ] the migration direction,, and this motion makes a working fluid hold in the spreading liquid room through a 
ball mold check valve. And in case the above-mentioned actuation piston arrives at the 2nd stabilization location, the air 
into which the above-mentioned control bulb was already returned to the initial valve position, and supply of the above- 
mentioned high-pressure air was intercepted, and it was compressed behind the above-mentioned actuation piston is 
emitted into atmospheric air. 

[0004] In this 2nd stabilization location, although the air ahead of the above-mentioned actuation piston is fully 
compressed, the above-mentioned ball mold check valve closes, the motion from which the working fluid of the above- 
mentioned liquid interior of a room tends to return toward the stabilization location of the above 1st of an actuation 
piston is barred, and, thereby, an engine valve is maintained in an open position. And the magnetic plunger controlled 
electronically makes the above-mentioned ball mold check valve open at the time of the conclusion of maintenance of the 
bulb location. Although an actuation piston is turned and returned to the stabilization location of the above 1st. the air 
ahead of [ of an actuation piston ] the migration direction is compressed in the case of this return migration and the air 
(accumulated potential energy) by which compression was carried out [ above-mentioned ] by this buffers migration of an 
actuation piston It is emitted at the same time an actuation piston arrives at the 1st stabilization location. 
[0005] In that the pneumatic pressure for promotion is used only for disconnection of an engine valve, and the actuator 
device indicated in previous U.S. Pat. No. 5,022,359 is not used for a closedown, if amelioration exceeding other 
conventional techniques is offered and it does in this way, the compressed air consumed will decrease in the abbreviation 
one half of the compressed air consumed in other conventional pneumatic system type systems. However, by this 
actuator device, since two magnetic type devices controlled separately are needed and a pneumatic-control bulb 
becomes fairly large, a big electromagnetic hanging means is needed. Furthermore, it originates in time amount required to 
press an actuation piston with air, and since the response time after the control bulb was changed is late, it is not suitable 
for use by the high engine speed. 

[0006] This United States patent application 07th for which it applied on the other hand on May 5. 1992 / No. 878,644 Are 
indicating the completely symmetrical pneumatic system type actuator, and it sets to this actuator. While an actuation 
piston drives with pneumatic pressure in the two directions which counter mutually by the source of the compressed air 
which counters mutually, it is hung on two stabilization locations which oppose mutually with the fluid pressure type 2 
location hanging means which is the independent component part controlled electronically by fluid pressure. 
[0007] The above-mentioned hanging means consists of a 2 direction check valve fundamentally, and in order that this 
check valve may prevent the inversion transfer of an actuation piston, a working fluid is made to hold in each liquid room 
in each actuated position. If the actuated position of this check valve is changed electronically, a working fluid will carry 
out conduction between [ of above-mentioned two ] liquid rooms, hanging of an actuation piston will be canceled, one side 
of two sources of the compressed air will have the drive of an actuation piston permitted by this, and the actuation room 
behind [ migration direction ] an actuation piston will spread in connection with it. And shortly after an actuation piston 
moves, the source of the compressed air connected to the spreading actuation room is intercepted, and the spreading 
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compressed air of the actuation interior of a room is after that discharged through the port opened by migration of an 
actuation piston. On the other hand, this air of the actuation interior of a room ahead of [ of an actuation piston ] the 
migration direction is compressed, and the actuation room of that front is connected to the source of the compressed air 
of another side in the culmination of migration of an actuation piston. If it does in this way, the buffer of migration of an 
actuation piston will be brought about for any excessive loss of air or pneumatic pressure nothing. 

[0008] The two above-mentioned sources of the compressed air are not passed in two mere cavities connected to the 
single air supply which fills up the air to have been lost through the above-mentioned discharge port in practice from the 
actuation room which spreads the account of a top after the drive of an actuation piston, but the supplementation air of a 
small amount of is brought about in case each of said cavity is connected to the actuation room corresponding to it 
according to an operation of the actuation piston which moves forward. 

[0009] it be simplify rather than the actuator indicated in previous U.S. Pat. No. 5,022.359 in that the single magnetic 
formula hanging means control electronically be required for the actuator based on the above-mentioned application , and 
moreover , since the hanging means only move the 2 direction check valve of small mass , the electromagnet be the favor 
whose bulb be small mass again fairly smaller than it in most conventional techniques , and the response time be fairly 
early . 

[0010] The above-mentioned 2 direction check valve enables a quick response at the same time it brings about fluid 
pressure hanging to two stabilization locations. This Is because prompt initiation of the migration is brought about in case 
the high fluid pressure by which creation was carried out is changed based on the command with the electronic actuated 
position of the bulb in the case of hanging in addition to the bulb being small mass. 

[001 1] Although it carried out and the need for the compressed air decreased like it is one of these, continuous 

supply of air is still needed, and if , in order to close further that the closedown of the engine valve is fully carried out, the 
fairly complicated bolting device Is needed. 
[0012] 

[Means for Solving the Problem] The actuator of this invention differs from the conventional technique mentioned above 
in that it is not a pneumatic system in the semantics that a pneumatic system needs continuous supply of the 
compressed air. Namely, although a pneumatic pressure piston compresses by turns the air in the 1 st [ which opposes 
mutually ]. and 2nd air chambers in this invention and those air plays the role of the pneumatic pressure type spring for 
promoting said pneumatic pressure piston in the 1st and 2nd directions, respectively There is no discharge of air. rather, it 
is used for a high-pressure working fluid resisting the force of said pneumatic pressure type spring which goes in said 2nd 
direction, and setting said pneumatic pressure piston to the 1 st stabilization location, and the role which conquers the 
existing friction loss is played in other pneumatic system type systems. And a fluid pressure hanging means is used for 
resisting the force of said pneumatic pressure type spring which goes in said 1st direction, and maintaining said pneumatic 
pressure piston in the 2nd stabilization location here. Therefore, in this invention, theoretically, although it becomes 
completely unnecessary [ supply of the compressed air ], in order to fill up the part which began to leak in practice, a 
small amount of air is supplied through a check valve in said two air chambers. 

[0013] Actuation which sets said pneumatic pressure piston to the 1st stabilization location is carried out by the 1st liquid 
room connected to the 1st actuation liquid source (high pressure) in order to energize said pneumatic pressure piston, the 
fluid pressure piston on a common shaft, and said fluid pressure piston in said 1st direction. Moreover, actuation which 
hangs said pneumatic pressure piston on the 2nd stabilization location (engine valve open position) is carried out with the 
2nd liquid room which holds a working fluid, and the check valve isolated in said 2nd liquid room when migration of the 
working fluid is completed, in case said fluid pressure piston moves in said 2nd direction. 

[0014] the round trip which moves in the 1st and 2nd directions based on a signal with electronic migration of the working 
fluid between said 1st and 2nd liquid rooms — it is carried out with the check valve of the pair arranged on movable 
supporter material, and in case said supporter material is located in the 1st location The 1st check valve of the check 
valves of said pair While said fluid pressure piston moves in said 1 st direction, it is maintained by the open condition by 
migration of a working fluid. It will close, if that fluid pressure piston arrives at said 1st stabilization location, and on the 
other hand, the 2nd check valve of this check valve of the former Norikazu pair is maintained by said supporter material 
at an open condition. Moreover, in case said supporter material is located in that 2nd location, said 2nd check valve will be 
closed, if it is maintained by the open condition and that fluid pressure piston arrives at said 2nd stabilization location by 
migration of a working fluid, while said fluid pressure piston moves in said 2nd direction, and one of these and said 1st 
check valve are maintained by said supporter material at an open condition. 

[0015] Said 1st check valve plays the role of the rate sensor which brings about the working fluid of only the amount 
which is required to set said fluid pressure piston to the 1st stabilization location. That is. when it falls until the 1st check 
valve closed the passing speed of a working fluid, when a fluid pressure piston approached the 1st stabilization location, 
and the 1st check valve closes, the 1st check valve opens the port connected to the 2nd actuation liquid source (low 
voltage) in said supporter material. Since said 2nd check valve is maintained by the supporter material in said 1st location 
at the open condition at this time, said 2nd liquid room presents a low voltage condition with said 2nd actuation liquid 
source. Since the closedown of said port is carried out on the other hand in case [ this ] supporter material is located in 
said 2nd location, the closedown of said 2nd check valve is isolated in said 2nd liquid room, and hangs both pistons (a 
pneumatic pressure piston and fluid pressure piston) on said 2nd stabilization location (engine valve open position). 
[0016] Said supporter material may be driven by the working fluid supplied with the pilot valve controlled by the 
electromagnetism (EM) actuator, or may be controlled directly by EM actuator. In the embodiment which does not have a 
pilot valve separately, cross connection of said 1 st actuation liquid source (high pressure) is carried out to the change 
room which does the fluid pressure energized so that it may close said 2nd check valve, and cross connection of said 2nd 
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liquid room is carried out to the change room which does the fluid pressure energized so that it may close said 1 st check 
valve. Probably, this change room has a high-pressure working fluid inside, in case said supporter material is located in 
that 2nd location. It is because the change room will be exposed to the fluid pressure of the working fluid which hangs 
said fluid pressure piston on said 2nd stabilization location in that case, and it is brought by said cross connection — 
additional — it changes and ** must be moved by EM actuator — the mass of said supporter material is equilibrated. 
[0017] In the further embodiment, the dimension of said two pneumatic pressure type spring rooms is changed, and 
modification of the stroke die length regulates the stroke die length of the engine valve fixed to said shaft, and brings 
about an adjustable valve-lift system so that the energization force and stroke die length of said pneumatic pressure 
piston may be changed. This design is realized by the additional piston which forms the end of said 1st air chamber, and 
the location of the additional piston is controlled by pneumatic pressure like other actuators in an engine intake valve 
train or an exhaust air bulb train. 

[0018] In the further embodiment made adjustable, a valve lift Said fluid pressure piston is divided into two parts with the 
actuation liquid column (working fluid held in the shape of a column). In the 1st mode (the maximum lift condition) Said 
actuation liquid column has the fixed volume so that it may act as a piston with said two single parts. In the 2nd mode 
(the minimum lift condition) Until it forces said actuation liquid column for the 1st part to stop a port and to move the 2nd 
part of said fluid pressure piston fixed to the engine valve, in case the 1st part of said fluid pressure piston moves in said 
2nd direction A working fluid is carried out through the bulb opened from said actuation liquid column. And return 
migration of said pneumatic pressure piston makes a working fluid re-hold in the actuation liquid column which brought 
about the reduction of a lift between two parts of said fluid pressure piston here. 

[0019] In addition, the actuator of this invention may be unified as a module which has preferably the extension held in the 
cavity of the predetermined configuration in the head of an internal combustion type engine. If it does in this way, since it 
can fix by module exchange, the operation quiescent time of an automobile becomes the minimum. 
[0020] 

[Example] Hereafter, the example of this invention is explained to a detail based on a drawing. The sectional view and 
drawin g 2 which show drawing 1 in the condition before initializing the 1 st example of the fluid pressure drive type 
actuator of this invention The sectional view and drawing 3 which show the actuator of said example in the condition to 
which the pilot valve and the engine valve were located in those 1st stabilization location of having been initialized 
completely After said pilot valve moves the actuator of said example to the 2nd stabilization locatipn. The sectional view 
shown in the condition in the middle of said engine valve moving to the 2nd stabilization location from the 1st stabilization 
location and drawing 4 The sectional view and drawing 5 which show the actuator of said example where said pilot valve 
and engine valve are located in those 2nd stabilization location Said pilot valve is located in the 1st stabilization location 
in the actuator of said example. The sectional view shown in the condition in the middle of said engine valve moving 
toward the 2nd stabilization location and drawing 6 are sectional views of drawin g 2 in the middle of said engine valve 
moving the actuator of said example toward the 2nd stabilization location shown in the front condition for a while. 
[0021] Moreover, the sectional view and drawing 8 A, B, and C which show the outline of the 2nd example in which 
drawin g 7 does not have the pilot valve of the fluid pressure drive type actuator of this invention The sectional view of 
two hoop directions of the actuator of said example and rear view, and drawing 9 The sectional view and drawing 10 A and 
B which show the 3rd example which made the valve lift of the actuator of this invention adjustable The sectional view in 
which this of the actuator of this invention also shows the 4th example which made the valve lift adjustable, rear view, 
and drawing 1 1 are the sectional views showing the 5th example constituted as a modular actuator of the actuator of this 
invention. 

[0022] two location which the actuator of the 1st example of this invention shown in drawing 1 is the thing of the 
condition before initialization, and will be used for carrying out attitude migration of the double piston main shaft 1 
combined with the poppet valve 2. and the pilot valve 7 if some of that important component part is mentioned — 
electromagnetism — there is a two or more locations bulb structure which consists of an actuator 6, and the supporter 
material 3 and two check valves 4 and 5. Here, the double piston main shaft 1 is equipped with the pneumatic pressure 
piston 8 and the fluid pressure piston 9, and those pistons 8 and 9 cooperate mutually in order to operate a poppet valve 
2. The original approach of controlling actuation of those pistons 8 and 9 by two or more above-mentioned bulbs for 
control which operate serially in drawin g 1 is shown in the detail. 

[0023] Before the above-mentioned actuator in the condition that it will present at the time of un-using it is shown, this 
actuator is used and drawing 1 is ready for initializing whose actuator unit of this completely and receiving a bulb closing 
motion instruction, a series of dead works must complete it. Since the main shaft 1 in this drawing 1 seems to hold the 
poppet valve 2 to the open position and this bulb of other is arranged disorderly on the other hand, those bulbs must be 
arranged so that the demand of initialization may be suited. The first dead work about the actuator with which this the 
fluid pressure supply of all is intercepted is Port PP. 20psi(s) It is pressurizing by the compressed air. In addition, the 
orifice is prepared, respectively with the dimension which distributes the compressed air so that it may arrange in the 
location which shows the pneumatic pressure piston 8 in general to drawin g 1 near the ball mold check valves 23 and 24 
to air chambers 10 and 11. 

[0024] Next, since this actuator will be initialized after pressurizing the inside of an air chamber 10 and 1 1 if drawin g 2 is 
referred to, two more dead works are needed- namely. — first — the beginning — electromagnetism — an actuator 6 and 
it. and the pilot valve 7 that has two incomes drive to the method of the right — having — a high-pressure working fluid 
subsequently — port PH It minds and is poured in into valve chambers 1 2 and 1 3 and the hanging room 1 5. If it enters in 
the pilot-valve room 1 2, this high-pressure working fluid enters in a valve chamber 1 3 continuously, energizes the 
supporter material 3 to a left immediately, and will enter in the 1st hanging room 15. and will energize the fluid pressure 
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piston 9 to a left. In addition, the valve chamber 12 and the hanging room 15 are mutually connected through the path 
around a check valve 4. Since the check valve 4 is energized towards the valve-seat side 1 7 by means of a spring, the 
working fluid in a valve chamber 12 and the hanging room 15 cannot escape, but, so, the working fluid can bring about 
sufficient thrust to turn the fluid pressure piston 9 to a left, and drive it in the hanging room 1 5 which is a liquid room 
which also turns into an actuation room. And in case it moves to a left, the fluid pressure piston 9 also turns the 
pneumatic pressure piston 8 to a left, and drives it. and the drive of the pneumatic pressure piston 8 brings about 
compression of the air in an air chamber 10. 

[0025] In this way, in the hanging room 15, the above-mentioned actuator is equipped with the high pneumatic pressure 
held in the air chamber 10 as a pneumatic pressure type spring, and is completely initialized by the working fluid which 
opposes the fluid pressure piston 9. In addition, It is eliminated now through the port 19 in the check valve 4 which has 
aligned mutually, and the port 18 in the supporter material 3. it passes along a valve chamber 14 and the liquid room 20 
further, and the fluid pressure on the left-hand side of the fluid pressure piston 9 is Port PL. It is discharged. If this low- 
tension circuit that goes to the low-tension side of a fluid pressure system is trustworthy, it closes that the fluid pressure 
piston 9 can use enough the energization force of the fluid pressure in the hanging room 15. 

[0026] The EM actuator 6 energized so that drawing 3 might move a pilot valve 7 to a left is shown, and the shift to left of 
the pilot valve 7 produces the inflow of the high-pressure working fluid into a valve chamber 14 from Port PH. And the 
high fluid pressure in this valve chamber 14 moves the supporter material 3 to the method of the right, and the shift to 
right of that supporter material 3 makes the annular shoulder of that supporter material 3 contact the one direction check 
valve 4, and makes a check valve 4 open. The high-pressure working fluid in the hanging room 1 5 bypasses the perimeter 
of the fluid pressure piston 9 through the migration path 21 in this way. It flows in the 2nd hanging room 16 which is a 
liquid room, energizing in the direction where it opens the check valve 5 in that migration path. Migration of this working 
fluid Fluid pressure of the both sides of the fluid pressure piston 9 is made equal, and early holding power is made to 
cancel and it makes it possible to accelerate the pneumatic pressure piston 8 by the thrust of the compressed air in an 
air chamber 1 0 to the method of the right. 

[0027] When the double piston main shaft 1 arrived at the mid-position by this acceleration, in order to move a working 
fluid promptly into the space by the side of the migration direction back of that fluid pressure piston 9 from the inside of 
the space by the side of the migration direction front of the fluid pressure piston 9 under migration, respectively, both the 
check valves 4 and 5 compress a spring, and are opening it widely. 

[0028] And when full disconnection of a poppet valve arises, as shown in drawing 4 , the bypass conduction of the working 
fluid passing through the migration path 21 is ended, and the check valve 5 is closed. And the bulb 5 will also prevent 
recess **** of the working fluid out of the hanging room 1 6, since a check valve 5 prevents any return styles, although 
the double piston main shaft 1 has compressed strongly the 2nd pneumatic pressure type spring in an air chamber 1 1 in 
that case. While this configuration brings about a means to hang the fluid pressure piston 9 on the 2nd stabilization 
location (poppet-valve perfect open position), it maintains the above-mentioned high pneumatic pressure energized so 
that the fluid pressure piston 9 may be returned to the 1st stabilization location. In this way, the fluid pressure piston 9 
continues being hung on the 2nd stabilization location until the instruction to which make a check valve 5 open and a 
hanging working fluid is made to emit is received. 

[0029] drawing 5 — a poppet valve — the condition under re-closedown actuation — being shown — here — 
electromagnetism — while the actuator 6 is moving the pilot valve 7 to the method of the right and the shift to right of 
the pilot valve 7 makes a high-pressure working fluid flow [ actuator ] into a valve chamber 13 — the high-pressure 
working fluid in a valve chamber 1 4 — port PL It is made to emit. The supporter material 3 answers the pressure change 
of this high pressure and low voltage by moving to a left, making a check valve 5 open. A hanging working fluid is 
discharged from the inside of the hanging room 1 6 by this, the high-pressure air in an air chamber 1 1 can be freely driven 
now so that the fluid pressure piston 9 may be returned to that 1 st stabilization location, and one of these and its 
discharged working fluid maintain a check valve 4 in the open condition return and shortly to the hanging room 15 through 
the migration path 21. By the way, since the volume condition in an actuator is fixed, originally, although a poppet valve 
returns to the early closedown location, any additional fluid pressure energy is not needed, either, but the return energy is 
brought to it only from the compressed air in an air chamber 1 1. However, while re-stopping a poppet valve certainly 
depending on extent of pumping loss of a mechanical friction or a working fluid, in order to repress the air in an air 
chamber 10 certainly, the need of adding some additional fluid pressure energy at the time of when [ in the middle of a 
return process ] may arise. 

[0030] Drawin g 6 shows the condition at the time of the fluid pressure piston 9 beginning to slow down slightly (after 
passing the one half of a return process), and the one direction check valve 4 originates in the fall of the rate of the 
working fluid which is carrying out conduction of between the check valve 4 and valve-seat side 1 7, and is beginning to 
close it here. And since a check valve 4 will be automatically closed with PACHIN if it falls to level with the conduction 
rate of that working fluid, the inclination which It begins to close according to this low-speed condition is used as a speed 
detection means. After the check valve 4 as the rate sensor closes this property. It is combined with the configuration 
which makes the working fluid shut up in the hanging room 16 discharge, and it will bring about a means to drive an 
actuator to a closedown location. 

[0031] While the supporter material 3 almost finishes moving to a left, in case the closedown of the check valve 4 is 
almost carried out, ports 18 and 19 align mutually, in order to emit a working fluid to a valve chamber 14 and the low- 
pressure liquid room 20 from the hanging room 1 6. And if a check valve 4 finally closes with PACHIN. alt the energy 
needed since it drives so that the fluid pressure piston 9 may be returned to the initial valve position is Ports PH. It is 
supplied with the connected fluid pressure pump, and the fluid pressure pump pressurizes the inside of the hanging room 
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15 through a valve chamber 12. Moreover, if a check valve 4 closes, all the working fluids in the hanging room 16 mind the 
supporter material 3, and it is Port PL. It is discharged. While this configuration raises the rate of energy regeneration, or 
energy efficiency to the maximum, it can stop fluid pressure energy required to return an actuator to an initial valve 
position and drive it to the minimum. Therefore, if loss resulting from friction or a pumping is maintained low, this actuator 
will operate further toward that 1st stabilization location, before no longer having to add fluid pressure energy. 
[0032] Drawing 2 shows the condition that the above-mentioned pilot valve 7 and the poppet valve returned to those 1st 
stabilization location, and a drive in the last process of the return migration is purely performed by fluid pressure energy, 
in order to close that the pneumatic pressure type spring in an air chamber 10 (pneumatic pressure) is repressed to a 
high value, if , Drawing 2 shows that the inside of the hanging room 1 6 ahead of [ of the fluid pressure piston 9 ] the 
migration direction is connected to Port PL (low-tension side of a fluid pressure pump). Moreover, this source PH of high 
pressure connected to the hanging room 1 5 from, while high fluid pressure demonstrates the capacity which it can have in 
order to maintain a pneumatic pressure type spring in the high compression condition to the maximum extent It is for 
closing demonstrating sufficient residual force maintaining a poppet valve so that it may originate in the pressure 
fluctuation of a combustion chamber and a poppet valve may not separate from a valve-seat side, if . 
[0033] The complexity of an actuator has reduced drawin g 7 by showing the 2nd example of this invention and carrying 
out the direct drive of the main-valve supporter material 43 with EM actuator in this example. While this configuration 
eliminates a pilot valve, it realizes by having brought about the crossover-connection with 54 to the change room 53, the 
actuation room 55, and 56, and this cross connection brings about pressure enhancement of the addition for assisting 
moving in the direction where the main-valve supporter material 43 was meant, after EM actuator receives an actuation 
start signal, here, the change room 53 and 54 are connected to the actuation rooms 55 and 56 which also turn into an 
each hanging room by the path 63 and 64, respectively — having — **** — moreover, port PH High fluid pressure is 
always directly supplied in the 1 st actuation room 55, and one of these and the 2nd actuation room 56 are always 
connected to Port PL (low exhaust pressure), as long as at least initialization of this actuator is ready. Since the 1st 
check valve 44 was energized by means of a spring and it has sat down to the valve-seat side, the combination of the 
pressure condition mentioned above secures what this check valve 44 has probably sat down before initialization. 
[0034] since the 1 st actuation room 55 is connected to the 2nd change room 54 in crossover — port PH from — high 
fluid pressure is supplied to both those 54 and 55, and the high fluid pressure in the ^'l^ 54 applies the energization 
force to the edge of a check valve 45. The supporter material 43 will not begin to move by the condition which shows it in 
drawing 7 although a check valve 45 can transmit the energization force to the supporter material 43 and can energize 
the supporter material 43 to the method of the right to the method of the right until it is hung on the 1st left stabilization 
location and EM actuator receives a discharge instruction. And in the case of discharge, it is Port PH. The high fluid 
pressure in the supplied change room 54 turns the 2nd check valve 45 to the supporter material 43, and it drives to the 
method of the right (the 2nd direction), and after [ slight ] that, the supporter material 43 will contact and the 1st check 
valve 44 will be opened. When this discharge function is shown in drawing 3 , it is the same. The high-pressure working 
fluid in the 1st actuation room 55 by this It can bypass through a check valve 44 and 45, and can flow into the 2nd 
actuation room 56. Conduction migration of this working fluid Fluid pressure of the both sides of a piston 49 is made 
equal, and in order to turn a poppet valve to an open position, i.e., the 2nd stabilization location, and to promote it, 
disconnection of the energy accumulated into the air chamber 50 (refer to drawing 8 A) is brought about. 
[0035] In case a piston 49 tends to carry out an inversion transfer in the direction opposite to the above (the same when 
shown in drawing 4 ). a piston 49 carries out the additional function to pressurize the inside of the change (adding to 
closing check valve 45 in order to hang it on 2nd stabilization location) room 53 by the pressure of the two times in the 
actuation room 55. This function applies the fluid pressure of an addition at the edge of a check valve 44, and that fluid 
pressure applies the auxiliary force for assisting the migration to which they return toward a left (the 1st direction), when 
EM actuator receives a hanging discharge signal to the supporter material 43 and EM actuator. Therefore, although this 
example functions as the 1st previous example similarly fundamentally, in order to assist especially achievement of 
prompt migration of the supporter material 43, without using the pilot valve for it (amplifier), additional fluid pressure is the 
change room 53 and the point that each edge of 54 is supplied in crossover, and it differs from that 1 st example. While 
showing the modification of the 2nd example of the above, drawing 8 A and B the profits of the arrangement exchange 
with the pneumatic-cylinder structure for bringing about nearer contiguity bulb arrangement advantageous to a fluid 
pressure piston, and a fluid pressure cylinder structure It is shown how this actuator can obtain, and the above- 
mentioned cross connection is materialized by two separate paths 63 mutually arranged by 80 degrees being far apart in 
the hoop direction, and 64 as shown in the rear view of drawing 8 C. 

[0036] Drawin g 9 shows the 3rd example of the actuator with the valve-lift adjustable function of a poppet valve of this 
invention, the piston 95 which can be orientated is held in the air chamber 81 here, and this piston 95 that was combined 
with the conic coil spring 96 and that can be orientated offers a means to catch the pneumatic pressure energy from an 
air chamber 80, during disconnection of a poppet valve. In the 1 st previous example, in order to bring about return energy 
required for an air chamber 81 to return not an air compression room but a poppet valve in this example to the interior for 
offering a means by which an air chamber 1 1 turns and returns a poppet valve to a sheet surface having shown the room 
where air is compressed, or repulsion energy, the spring 96 is used. 

[0037] Moreover, in order to adjust the location of the above-mentioned piston 95 to the inner direction or the method of 
outside, the device in which the fluid pressure in the liquid room 97 is used is established, and the actuator for an 
adjoining poppet valve shows the condition that the piston 95 compressed the spring 96 by the fluid pressure in the liquid 
room 97 here. If a spring 96 is compressed towards the pneumatic pressure piston 78. the spring 96 will bring about a 
means to regulate the amount (valve lift) which a poppet valve opens, when the driving shaft structure 71 is opened wide. 
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That is, for example, a spring 96 turns to the pneumatic pressure piston 78, and the compressive force is 175. When it is 
compressed until it becomes a pound (lbs.), and an actuator has the hanging canceled, it is 250 by pneumatic pressure. If 
the thrust of a pound joined the pneumatic pressure piston 78, finally the 75pound open force arises. Since the migration 
compressed into max produces a spring in a very short distance by this, the migration length of a driving shaft 71 will 
become very short. However, the force in which it can use for energizing a driving shaft 71 in that case is 250 which is 
the maximum available force when the piston 95 which can be orientated keeps away from the pneumatic pressure piston 
78 most and a spring 96 is extended most. Since It is at most 75pound compared with a pound, overall transit time is 
maintained without changing in general. In addition, the magnitude of the precompression force of a spring 96 is 
proportional to the amount of the working fluid supplied from the external accumulator 98 in the liquid room 97 for 
precompressions towards the piston 95. 

[0038] Through the working-fluid path 99 in an engine, parallel connection is carried out to the above-mentioned 
accumulator 98, and all the above-mentioned liquid rooms 97 for precompressions are ** 100 of an accumulator 98. An 
inner pressure is a regulator 102. It is adjusted. Therefore, he is a regulator 102 when it is necessary to decrease the 
amount of valve lifts. ** 100 It is the follower septum 101 so that it may permit raising inner hydrostatic pressure and the 
pressure buildup may supply more working fluids in the liquid room 97. It is made to move. By the way, since all the 
compression springs 96 have the equal load rate mutually, those springs of each other are equally compressed towards 
the pneumatic pressure piston 78. And the new location of the piston 95 accompanying it which can be orientated brings 
fewer valve lifts at coincidence to all poppet valves. 

[0039] Drawing 10 A shows the 4th example of this invention equipped with 2nd means to bring about the amount of valve 
lifts adjustable function, and these examples differ at some important points as compared with the actuator of the 1st 
previous example, namely, 1. fluid pressure piston — two parts 109 and it divides into 109- — having — **** — the liquid 
room 136 — an inner actuation liquid column (working fluid held in the shape of a column) — those parts 109 and 109' It 
is made to dissociate. 

2. Said Two Piston Parts 109 and 109' Liquid Room 136 Made to Separate high-pressure liquid room 115 Simple 
closedown bulb 138 for two parallel bypass paths which connect between to open and close a path The 1st path 134 
which it has said high-pressure liquid room 1 15 from — said piston supernatant-liquid room 136 Check valve 137 which 
permits only the conduction of the going working fluid The 2nd prepared path 140 It is formed. Said two piston parts 109 
and 109' About hydraulic oil always being supplied from a high tension side, whenever the actuation liquid column made to 
separate is actuation, and carrying out the reconstititution of itself, it is said check valve 137. It is made possible. 

3. Spring structure 1 39 for poppet-valve taking a seat Minimum ***♦ of the taking-a-seat demand of a poppet valve is 
carried out. 

This example differs from the 3rd previous example at one point, and it is the point that it has the configuration which this 
example brings only two kinds of valve lifts. However, it is abbreviation in practice. A 0.075 inches low valve lift and 
abbreviation Probably, the 0.4 inches high valve lift covers almost all demands. 

[0040] For the usual actuation from which a poppet valve is wide opened by the high valve lift, it is the above-mentioned 
closedown bulb 138. A closedown is carried out and it is the above-mentioned piston supernatant-liquid room 136 in this 
condition. An inner actuation liquid column acts like a solid piston, and, similarly EKUCHUETA of this example operates 
correctly in practice with the 1st previous example (shown in drawing 1 - drawin g 6 ). However, an actuation liquid column 
is the liquid room 1 1 5. It is a check valve 1 37 about being exposed to the same pressure as inside. Since it approves, in 
order to sit a poppet valve firmly during the actuation and actuation, it is the additional spring structure 139 here. It is 
needed. Moreover, the additional pressure used in this example in order to set a pneumatic pressure type spring to a 
compression condition is the high-pressure liquid room 1 15. Inner former ** is a check valve 137. It minds and is a piston 
109. It is brought by supplying an inside pressure receiving side. 

[0041] And liquid room 136 in which the actuation liquid column was held for low lift actuation The above-mentioned 
closedown bulb 138 between the high-pressure liquid rooms 1 15 It is opened wide. In this condition Piston part 109 In 
case it is opened wide and moves to the method of the right, it is the liquid room 136. Bulb 138 which the inner working 
fluid opened It passes and bypasses and is the liquid room 1 15. It moves inside, it passes along a check valve 104 and 105 
further, and is the liquid room 116. It moves inside. And when this conduction migration has arisen, piston partial 109' is 
the spring structure 139. It is maintained by the quiescent state and sitting a poppet valve is continued. A deer is carried 
out and it is the piston part 109. It is a port 140, slowing down (air chamber 1 1 1 inner compression). The front end is 
reached and the working fluid of the large range X is made to escape from the actuation liquid column between it and 
piston partial 109' at the attainment time. On the other hand, since it cannot escape any longer, it is the remaining 
actuation liquid column at the above-mentioned attainment time, and it becomes a part of two piston parts, and it is the 
piston part 109. Transmitting a motion of the last to piston partial 109*, this movement transfer brings about the little 
disconnection relevant to the above-mentioned dimension X of a poppet valve. In the 1st previous example, it is attained 
similaHy. and the closedown of the poppet valve in the case of this low lift actuation is once a check valve 105. When 
opened wide, it is the piston part 109. Fluid pressure hanging by the side of back is canceled, and it is an air chamber 111. 
The inner compressed air produces the actuation which returns a driving shaft structure to that 1 st stabilization location. 
In addition, a high-pressure working fluid is the piston part 109. It acts and is an air chamber 110. In case an inner 
pneumatic pressure type spring is re-set. most working fluids are returned to an actuation liquid column through two 
bulbs 137 and 138. 

[0042] Drawing 1 1 shows the example of the actuator of this invention constituted as a modular actuator, since it 
operates as what the actuator and poppet valve in here did not need a cam shaft any longer, but became independent, it 
is unifying all those structures to a plug-in type module compact like this example, and some clear profits are obtained. 
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The actuator of this example is the head member 146 of an internal combustion type engine. Extension 145 of the shape 
of a cylinder by which fitting is densely carried out into an inner cavity It has and is that extension 145. Two heat- 
resistant elastic O rings 147 and 148 seal that perimeter about leakage. Moreover, that extension 145 It has the high 
temperature conductivity gasket 149 of two sheets with ductility, and 150. and those gaskets 149 and 150 secure good 
heat conduction required to relieve this module from thermal stress. In addition, downward gasket 1 49 The shape of a 
truncated cone is made so that the dimensional tolerance of a big perpendicular direction may be brought about by the 
time of it being compressed, and it is the upper gasket 1 50, It enables It to bind tight firmly. Moreover, downward gasket 
149 The means which pulls out heat from a valve head is offered, and, on the other hand, it is this upper gasket 150. Head 
member 146 by which water cooling is carried out from this actuator A heat-conduction path is brought about. And the 
inside of this module is the ceramic ingredient 151 like a zirconium dioxide, in order to reduce the heat transfer 
effectiveness of hot exhaust gas. You may have coating. 

[0043] As mentioned above, although explained based on the example of illustration, this Invention is not limited to an 
above-mentioned example, and can be variously changed by within the limits based on the publication of a claim. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawinfi 1] It is the sectional view shown in the condition before initializing the 1st example of the fluid pressure drive 
type actuator of this invention. 

[Drawin g 2] It is the sectional view showing the actuator of said example in the condition to which the pilot valve and the 
engine valve were located in the 1st stabilization location of having been initialized completely. 

[Drawin g 3] It is the sectional view showing the actuator of said example in the condition in the middle of said engine 
valve after said pilot valve moves to the 2nd stabilization location moving to the 2nd stabilization location from the 1 st 
stabilization location. 

[ Drawin g 4] It is the sectional view showing the actuator of said example where said pilot valve and engine valve are 
located in those 2nd stabilization location. 

[Drawing 5] It is the sectional view showing the actuator of said example in the condition in the middle of said pilot valve 
being located in the 1 st stabilization location, and said engine valve moving toward the 2nd stabilization location. 
[ Drawing 6] It is the sectional view of drawing 2 in the middle of said engine valve moving the actuator of said example 
toward the 2nd stabilization location shown in the front condition for a while. 

[ Drawing 7] It is the sectional view showing the outline of the 2nd example without the pilot valve of the fluid pressure 
drive type actuator of this invention. 

[ Drawing 8] A. B. and C are the sectional views of two hoop directions and rear view of the actuator of said example. 
[ Drawing 9 ] It Is the sectional view showing the 3rd example which made the valve lift of the actuator of this invention 
adjustable. 

[Drawing 10] A and B are the sectional views and rear view in which this of the actuator of this invention also shows the 
4th example which made the valve lift adjustable, 

[ Drawing 1 1 ] It is the sectional view showing the 5th example constituted as a modular actuator of the actuator of this 
invention. 

[Description of Notations] 

1 Main Shaft 

2 Poppet Valve 

3 Supporter Material 

4 Five Check valve 

6 Electromagnetism — AGHUETA 

7 Pilot Valve 

8 Pneumatic Pressure Piston 

9 Fluid Pressure Piston 
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[0 0 0 5] 9t<Dz¥:mmm 5,022.359-^(ZTBB^^tt 

K t ^ X > > nHsSfe-coffiffl ir ® s 3S L ^ o 

[0 0 0 6] Z(r>-y5. 1992^5^ 5 SlcHtiM^tlfr* 
[0 0 0 7] -tlB»ih^©li. »:$:6<}lcli-:^fa)^x^:; 

>(DR^^mi:m±^ ^tzsbiz^itmiiLmx'tix'eHco 
7i^mxm^iLxitm\z7.h:y(Dm±tmm^ty.. ctt 

i)!j^A<J2;/)<^o ^LTftKifX h>A<5^i&-r'5<h, -5-<7> 



-So :z<D-y3. ftiuex h>a>^ij!):^fS]Bii:^(7)ft«imi^ 

(D^W}(Dmm^mxi&y5(DEm^%mizmm^*i^o z 

[0 0 0 8] ±fB-o(7)l±)^^m;TS(ill^±li. f^ae 
X h><Dffii!i^lc±fBl£A<^fti!l^/)^b±IB**t±i7K- h 

^Wt. Htlit^^f^ldex h>(Df^ffllc<i:oTmIfB«-^ 

[0 0 0 9] ±fB£liiHz«0-<T^^^X-^-(i. m 
l^5/Sr•. 5fea)*S«#itm 5,022.359^|CTBI^$+Ifr 

^tzi-fUayx. ^<omm^t<:k^^<D'^^tlLm\ztiif^ 

{fx. "ta^jt^^mt^^mz^i^^ 

[0 0 10] ±IB— :^|S]f'x^:/^/<;u:?(i. :zo<;)SS 
mikmtm=!'^ti:m^\z&r5^^^)W7ii^*i^m\z^<0 

^mcD^^^^tsm^^^btz^ri^^^xh^o 
[0 0 1 1 ] Ji^(Diia< Lri±iS^m<7)i^>^1±i*3^<i.^L 
frA<. zco-yjx. ^^(D7Mm^umi^it^mti.xiS!^ 

t&mfi<l^^^mtU'^xl^^o 

[0 0 12] 

[SSi^g^^-r-S/ri^tD^lg] ccD^Bjc07^5^^x- 

I*. ^mi±ex h ^t^lz$^fi^^^m1 fccfci/m2 
iB^ftttex h>*mi fcJ:i/m2a)*rsj^^*t€H}t 

A^5fHB^miE^/<^-a):^icstLTmiH^mEex h> 
a>^mi±iSifi^i^x^Ar'ii#a-r'5S}Sti^^^^B'r 

^smss/i^o tLxzzxit. ;«a»iL^®3!><. m 

IB^tlKeX h>^^(Dm2(D^^{iSlzM^t-^CDlC 



(5) 



!^B8^6 - 2 1 2 9 2 2 



[0 0 1 3] BfriB^^Ee:;^ h>^-?-a)m i(7)SSf4M 
h-r-Sf^iSli. HtlfB^^Et'x h><t^M(Dffi± 

[0 0 14] HiFiHmi tsj:i^m2<D}&^m<Di^m^f&<D^ 
mit. a^^M^^^i-^fcs-^*#m1 fccfci;m2(D:^fSi-.5^ 
mt^^m.^m^mt;ii^n^u±izmm^Mz-i^a>^ 

mrfS3tfi^gn«'A<^<7)m2(7)<iM(c{iM-r'&^(::fi. mriB 
m2(Z)5^x*V^/<;U:3r|i, m^}&K\z7. h>3!)<MIBm2 

Mfcii]a-r^.h:r^i:. Hfrismi a)^x^>>j7/< 

[0 0 15] ffiiEmi <7>5^x*><7 /<;u BtrieiaiEe 

X h 1 (D^mitLMiziz V V'irh<r>\z^s^Uf£ 

lt<7)«C0f^ aift ^ t, fz i=> -Tiilg-tr coSfiJ ^ 

■r. ^t^io^. jSlitfx h>/»<mi <OSSiiMfwifi-:J< 

C^^T'ffiTL. ^<Dmi </)5^x*v^/N*;u^;!)<ffli:fcK5 

mi(7)5^x*v^/<^u:^(*. fflriB3£SSP*n*i(D. m 

HflfBm2(D^x'v^/\;u3f(i. mrtam 1 

^3^^SP*tlCcfcoT^j&4^^|Zi^l#$tlTt>^CDT-. fill 
iBm2(7)«^l*. BfriBm2<Dfti!lJS3SlCj:yfiE«al^ 

M^-So :i(o-y5. ^n^mm^mzcDitmizitLm^ 

[o o 1 6] sriiS3t^gB*tli. sat (EM) 7^^j.X 



m\L^^oizHm^h7&E.^JSLi^^^m^miz^mmm 
-^^"tM^mc^^^oizn^r^i&^^jSLi^r^m^m 

&^m<^(Dm2(Di^Lm\zitm-r^ts\z\tmE.(Di^mm^ 

^mzmr^. ti^5(D{t. "ta^mztjjwxmts striB 
i«i± ex h >^ stiiBm 2 cD^^fisicgtih-r ^f^sbJScT) 

[0 0 1 7] $t>3te'S»iiJfiSi«rM±. ffiiiBffiaiEexh 

W^ft'x h>frcfco-c|g3S$*t. ^<Df^iinM>teex h> 
[0 0 18] /Ovz^fjz? h^RlSlc-r'S* t)>S^ilJ68l 

mi(D<g» (g:^u:7htt®) -cf*. ffriBxocoaj 

5^)b<m-(7)l=X h><t LT^^Ii3c*:3lCBtJtBf^S[)?S^ 

it. fJlEiaaex h>COmi CDSP^;5)<HtIIBm2(D:&|fi]-^ 
^M-r-SIRlc. -€-a>miCDgp^A<. ;H-h*P^JhLr. 
x>v?>y<;u3^|r@^^ttfrHTriB;*SEex h>CDm2<D 

t^i^m7&*if)^h>mi^fz/<)vy^m^xifmm<mzfih^ 

^LTCCT'fi. BTlfB^mi±eX h>(7)Mtj^i5 
[0 0 19] ta^. Z<D^m(D7<?^zLJi — ^—ltn^ 

[O O 2 O] 

[njse^i] uiT. ^(D^BMcommm^mmzm'^^mm 
izmm^^o mMt. ccD^B^cDjaeiEifia^T^^^x 

21*. HSEllJgfii|a>T^^ZLX-^-^. /WD^vh/^ 

;u3f<tx>v>/^;u::^^;!)<^ti^>cDm 1 (D^mitLmtzi^L 

mLtz^±iz^mit^titz^mx7ri^^mm. msit. 



(6) 



1 2 9 2 2 



:^;t)<^(7>m2(OS«iiaicsKi6Ufc^<7). B5fex>i;> 
/Ou3f/»<^a)m 1 cosS(ia/)^t)S2(o$^tta^^ij!i 

lUtB/UP-:^ h/<;u::^;!)<-^-(Dmi cD^^{ia(c{ia 
L. S?iax>'^>/<;U3f;!)<^(Dm2<D^^fiM-N.[fi);E)No 

;u 3^>b<-^ <7) m 2 0) ^^{ia^fS] o r L r I ^ ^ * 

[002 1] ^fcEI7(*. C<7>iR|BJ(D;'SI£ffiill^T<7 5^ 
:iX — 0), /WP^y h•/^;^:?^^tr?:^:L^m2||^S^5^l 

fccfct^Btt. ca)^^(DT<75^iX-^— CD. ::tLt/N' 
mmm. ^ltiiih*. z(;)^b^(7>7^5^3.x-^- 

[0 0 2 2] m^\z7r:irzL(Dn^n(Dm^^mm<Dr'7'f- 
/i^t>3Ef^aafia/<;u3r«i*;5<fc-5o ccT. aexh 

[0 0 2 3] Hlfi. ^fltfflB^irM-r-ST'fc^^ttffiT? 
(7)±IBr^^iX— ^^L. C(0T^5"iX— ^ — 

UlK C(Dgj 1 icfcit^&^lfil (i. 7K^*> h/<;u^2^ 
BB)ft{iai^«^LTl^'5<*:5icM^. ca>-:Sffe<7>/<;u 

afl^b(7)ii3!cizis^-r-&j:5iciBa$*t*3ii3^ft>3&i^o c 



[0 0 2 4] ^)i\zm2^^mn>t. ^m^io. 111*1^ 

^JDEL/r^li. C(DT^^3.x->$i-^*!)S8^b-r^fr4^ 

m±msm\z^x^ti^o z(DiS!£(Dww\mi^. /nvp 

^Slf^\zX^X}&^t:7.h>9^:&y3^nmr^o tji^. 

tt<x^^. tM^'ttDi^mmit. i^mm\z=bt<ii^}& 

m.xh^m±m^5P^x^E.t:y^ h>9^:£:^^ffiiitrig 
Wi't^(D\z-^^um:h^i,fzibrz.tt<x^^. ^ur 
;-«Eex h>9f*. 'tM^:^yj^^mr^m\zit^^K 
ex h>8^t^/c:£;^-vfSi(tri^ifiL. ^<7)^mi£e 

[0 0 2 5] Lr±fBr'^7^zLX-^-ii, »ih^ 

15p^-C;«J±ex h>9U*fSt-r^ftifi;*aicJ:o-CSmBE 

7^4|?qCD7K- hl9<tS:^a5l5r3rt<D7K- hl8<h:^®oT 
»f^$*t. $t,lCy</U3fM14fcc*:t/;«S20$iioT7K- 
hPL -^^di^tL-So j«EvX7^A<7)<£IdE{SiJ'--rS];5)>3- 
jaeex h>9;()<»ih^l5l^C0jSI±(0i^ 

[0 0 2 6] ll3(i. /nV P'v h/<;u:?7 

t^^^JiO[Zi^9^^^tzEMr<?^zLJL—^ — 6^7jkL 
i±^o ^LTC(D/<;U^^14p»q<D^tV-SE(i^^gU«3 

^^:^--^i(i^-t±. ^<:os:J#a5*t3o:&:fir^iliii. ^<7> 
3tSJgB« 3 <7)Stt(7)MgP X ^ /<;u::f 4 \z ^ 

tS^1^r5^x^v':7/<;^7^4^^A^-y■^o A^<Lr^ii:^ 
i5i^(D;gj±(7)^iS;'aii. ^ifiilK2i^iiyiaiEex h> 
9(DSSS/^>r/«xLr. ^<oJ|^ftta»i*3a>5^x*v^/< 

<om±m^ep^[z^iXL. z.(Ditm}&(D^mit. ;-«i±ex 

1±, Sg^BEfX h>8A<ffiSiS10rt(DE«3gm(D»E* 

[00 2 7] ccD^iiircfcoTiaex h>^^i a<4'Fb1 



(7) 



12 9 2 2 



[0 0 2 8] ^lttK^^v h/Ou:/(D^±gf1ttA<±-r-S 
l*3a)m2^ft^±ie/<^^^?i<^±^llL.Tl^^/)^ 5^x*v^ 

-rr. ^a)m2(D*^fiSic8hih3?tLg|(t^o 
[0029] S5ii. tK^^v h/<;u:f/i<liBBjJ:ft«i4'<7> 

hPL --fetii^1±^o 5:J#gP*t3(*. 5^x^v<7/<;u:^5 

tcft«li«li. ^ifiil»21$aoT»ih^l5-s]^y. 

l*f^x';/>>/<;u:;4^^S(2K®(cM|#-r^o <!:;i^T*. 

-r ^ ^ <^ % ic^^Ml Oi^O)^^ ^ fiilllr :^J5 ^ i6 
[0 0 3 0] Heii. iSEfX h>9A< (MyilSCD* 

cc-cfi-^[B)5^x 'v<7/<;u:^4A<. -€-<7)5^x '>^/<;u 



X ^>>:7/\;u-:/4;b<P,fli:fr^(::»±^16i^(cr=fli:iAa6^ti 

[003 1] ^w^^3f)<:^y3^^t*^mLmt^^tt 

/<;u7?^4/)<^L:^<t. m±mQ^(D±x(Di^m}&t<^m 
icig^-g>-:^r% 7':75^3.x--'$»-^ft)ffl(ia'-^MLig 

iS-r'5(7>|Cje:.^)tf;'«Ex:r^;U:¥^-^fiyJxKfzffll^^C:t 

[00 3 2] mzit. ±U/U ^/<ji.y7 i^^^iSTt-: 
^LTfcy. ^<Dm^)^m<ommmmx<Dmmt. ^% 

— (CcJ:-:5TfT+:>ti^o ^frll2(i. tSE h > 9 C7)^ 

myji^myjom±m)6p^t^t^- h rl (jisetkv^^ct:)!^ 

EffliJ) \zmm^H^Zti7fkLXtS^). cttli. »ihM 

/<:^^^;gi^E.^^*^(c$i^-r^frif>lc|#r^ig:^^g:*: 
Kic^a-r^tcbtic. ^t^mi^c7)E:ti^lftlcfi@LT 
7K'<*v h/N';u <>u V— h®)!)^f>«m3tei^c*:3lC7K 

^ SSII?:? ^ Lift ^ /id^T' fe o 

[GO 3 3] m7\t. :z(o^BM<om2mmm^7jkL. c 

$t3?;b«3i^1f ^tLrl^^o /Wp-vK/nvu 
:?*Sf^-r-5ih^tlc^g^^53. 54*^f,^tl!)M55. 56 

--(7)3^M6^ ?^c^ ^ ^ fr L z <t cfc o r 113^ * tir 

iSy. C<7>3cMt$^li. EMT<7^ZLX-'$i-3()<f^iSg3 

tem-^*Sit«5ofc*lci/Ou:f3£l#ffl*t43)!><jtS*H 
/c:^lS] -vi^ill-r -5) CD ^li©J-r ^ fr Ab(DiIiH]<DE:tlii^ ^ 

u^i^mmss.56\z^ ^ti'etimmz. sAiz^-oxmm 
^tirfcy, ^fc;te-hPH I*. iSt>;iSE*«Btiifsm 
1 c7)f^ij!j^55i^icmi8LTfcy , z<D-y5. mzoifm 



(8) 



t#ga¥6-2 1 2 9 2 2 



mmt^tixi^^o m ^ (D^ JL -J /<j\.y4Mt/\^^vn^ 

\^jLm\zm^Lxi^^xhh5^t^^mr^o 
[0 0 3 4] m ^ oi^mmbbit. m2(D^m^mbA\z^ 

^mz^mttiXl^^OX^ tK— hPH t^h>(Dmi^^E. 

M54l^<;);g l^;'S^±;!)^m 2 0)^ X / 3^45 $3t}tgP*t 
43^l^\fX:^y5 (m2<D*ffil) ^ffiftL. -^a)filA^3if^ 
(::. ^n^m^m^MLX. m^(D^JLV<P/<Ji^^AA^ 

m<x^hoo t^ti^^mmmmitm3\z7r:rt^^(Di, 

li. ^x^>>J?/<>lU3f44. 45SiioT/\^/^XLT. ^2 
iftl*. ex h>49<7>i35fiiJ<7);-aii^^L< LT. tK^*:; h 

/<;u:?SBBftf4B-r3St5*,-€-a)m2(OS^iie-«^ip](tr 
ltii-r^/ri^(r^^^50 (^8A#ra) p«q|rStt^Ftifc 

X :r.;i.4f-(D§Bft ^ ^ /c ^ -r o 

[0 0 3 5] e;^h>49*< (l!4fr:^-r<!:l5l«lic) ±ia 
49fi. (^tl^m 2 C7)^^^Slc»±-r ^fr(Sr)^x v O 

ho CCDSe^li. 5^ x*v':7/<;u ^44(7)535951:: ii*n(7);'«E 
^*n^. ^CDi^Eli. 3£}fa5«43fccfcl/EMT^^iLX 

enfi. s*wir(i5fe(omiiiiifie»i<!:i5]»fc«fig-r^)!)<. 

iiin]CDiSEA<^g;^^53. bAO%^^\z^m.^\zm&^ 

ti^^r*. ^(DmiUJfiCii^tm^fori^^o S8A. b 

±IHm2||ffi^5y(7)^ff$0q^^-r<!ri: tic. jSEEfX 
[o o 3 6) S9ii. tKk^:; h/^;u::^a)/<ju:?'j 37 hpl 



^«iB^^I#0. C(D^0J(DT^^^x-^-<Dm3||jSS 
ICiftg^Ftt-CfcU. R^t«CDzI^;^/^:^96i:jfi<5^^*^^F 

^m^8o/)^.=>(7)^^^±x;^;^^-^^i^E-r^^fs$ 

h/<;U3f$M-r(7>lzie:x^/d:]^Lxt^;u4^-&^lN(iS^ 

x;^;^:^*— ^t,tct>-r/ci6fc. /<:r^96^fijffl Lrt^^o 

[0 0 3 7] ±tfiex h>95<7){iM^P^ 

T0=5-=L:sL—^—\t.^ t°7. h>95A</\;^96^;*«^97l^CD 

*,Lt/<:^96*<ffimEex h>78'^|S]ltr. ^<DlEffl:tl 
;b<175 7K>K (lbs.) ir/dr^^-CEl^^n-S^. TO=f- 
^x-^-A<^(7)»ih$^l^^ti./rBtlc^mElcJ:oT 
250 7t<> K(7>ifl±>3;b<^mi±ex h >78lciiP*:>-:3fr <i: f 
«#IWlcii757K>K<7)Ba*fe:^3/J<^-r€»o c^ilzj; 

LA>L35:*<t). ^(Dii^irEij!itt71^f^»-r'&C0lz 
fflLN3^:^l*. ^^iplfgex h>95;!)<^^Jiex h>78 

m^X^hW^ 7tf> K<^hb-<T/r7^)^t£;b^757tC> KT'fc^ 
3b^t>. :^i*W^C«l!ififFBll*«feS*5t>-ric«||#$*t^o 
^ffc. /'C:^96c7)^^jiOE.®:^(0:^^*li. ex h >95'-v|S] 
It r ^fill±ffim;'«^97p»? lc^1^gp<7>T 4^ ^ A ^ -98;^)^ 
^ ^ *tfcftl!)jaa)Slclt<5t|-r -5 o 
[0 0 3 8] ±r(D±IB^fiiEESgffl;'a^97li. x>^;> 
rtOf*iS;*«ilK99*:frLi:. ±1BT^^ AU^-S' -98lc 
3fe5lJS«c*+irfcy. T^^iixU—^— 98(0^100 rtO) 
IE:^li. iCcfcoTiSlfi^H'&o t^o 

/<;u3^'j:7 hg^Md.^$tb^jg;^^;b<^i:/cii^ic 

li. U^^zlU— $1-102 M100 l^(D5£tt:l±^ 

^J«^97p»9lc«t&t-^<:t5lc^^^ifiPiMl01 

-So lirC^-e. ±T(7>E$g/\':r^96liSl>lcS|LLV\;r^^ 

78-^fS]ltrl:t^lzl^L<Effi*tt^o -^Lr^tiicffa 

h>95(Dgr/c^fiiMli. ±X(r>if^^vVi\ 
[GO 3 9] SlOAli. /N'^U^^'j 7^ hfipj^^gg^ttc 



(9) 



^88^6 -2 1 2 9 2 2 



1 . i«IEex h>3!)<-O(7)S|5^109 fee*: 1/109' \Zi^W\^ 

2. mi5z:oa)ex hvgp^i'iog, io9' ^^si$-a■rl^ 

:fl38 OiiKl34 t. HiJI5SE.«Sll5 

9. 109' ^5^8l^-l±ri>-5f^»iattA<f*ibCOSlc«(cig 

3. tK^*:; h/<;u::^SJSffl/<^'^«ffl39 tK^-v h/< 

^±(i. o.075^>5^(Di&L^/\;^3^g:7 hit. $ti 0.4 

[0 0 4 0] Tf^^^y h/<)[^Zff}^Ml^/<)\-^'Jy hT'MJft 

^ti^M'^oi^mcotzisbizit. ±tap^jh/N*;i.:/i38 t)<m 

^IDW^»:/<:^«|i*139 *<ees^i:*tL^o ^frCCDHJSiWT 

H ^ ;i I ^ J: o T 4, ^ ^ ^ o 

Si|X§L/cjSMl36 i:^EiS^115<»:a)Pe1(;)Jiiar^±/\ 

A<gai^/c/<;u3fi38 ^jfior/\V/<xLrja^ii5 j^?'^ 
s^lftL. $ t>(c^x-v^/<ju:?104, 105*3 oTiSMll 

tt, e7.h>S&^109'»i/<:r^a»:139 ICcfcyfifjhttSU 

rex h>as5i^io9 li. (^^^111 i^(7)ttffiizcfcy) 

^it^tt^j:/)<»^7K— M40 (DHtJ^fziijiiL. "tCOWM^ 
i^rii. -^-tii ex h>S&^109' ^<7)PBl<Dftift;«tt/)^t) 



oa)ex h>SB»<7)-gPi!:3Sor. exh>a5^109(D 
g«CO»#*ex h>gP^109'(ce^L. ^CT^ilKiaa 

O^Bflihli. *cDmilUififiiJlcfcit'&i:l^«SirLr3ija* 
as^l09 (D^:^ffl!](Diftl±»ih)!)<«^.*tvT. ^^^111 

f^ift^^c^i+^o SE<Df^ij[j?S7?)<ex h>^^ 

109 fcf^fflLT^^^nO (^CD^mE^/^^'-^^-tr^v h 

f -S^i^i*. XU^(DV^mmt-'^(D/<^}\^':^^Zl, 138* 

[0 0 4 2] ^11(i. ^ vjx— ;u^7'^^3.x--^ — <»: 
*^L. c:cirfc(t^r-:75^zLX— 5?— J5J:D^7K'<*v h 

T% ^iloA^<;>^t;!)^<^:fl]tt7b<^#h)H'5o c<Diim«(n7-i7 

^0)^:^815145 r*. -*CDHf»tt5ittO«j>^*147, 
148lrctoT■€■O^K*;"ltt^cSLSP^^tirl^^o ^ 
/■c-t<DS£^a5145 li. att(Dfc^-*fc(7)lgS^fS«14:^*X 
>5r'yhl49, 150*:&LT*>y. ^tit)CO*'X^'V h149. 

>E#:a$T?^i:^aS*^Pa^^o T:^(7):b*X>r^v hl4 

:tfx>r*v h150 ;?)<^<$«^MIti^tt#^J:5i3LTlN 
^fzT:f5<DiS:^^v hl49 li. /<;u::/'^^:/ K3!)^»bf» 

150 (i. COr^^ia-X — ^— 3?)^ib7K;^^+i■CL^^^*V 

Kgp*ti46 -^a)S^e»SS&*tfcib-ro -eurccD^v 
zL-;KOF*qfij(i. iS;Sa)fl^Si**xa)f»eaas*M-r'S) 

fcA^lC. »fbv;U=iziOA<7>iiO^-l2^S-><;*t*4151 (D 
[0 0 4 3] ia±. S^^i::S-:5^i5iB^L/i;t)<. zl<d^ 

[g|®a)ffim>^d:|5iB^] 

[Ell] ZOfeeB<7)jaEffiifi^T<75^^x— ^— (Dmi 

* *5 Wfb|fi(7) ttS 1^® ^ T' fe o 
[©2] BniB5IJSe(I(7>T^^^x-^-*, fUa y h 

[113] ftIfB^S^^CD7^^3.x--$?-*. mlt2/NVa 



^mW-e- 2 1 2 9 2 2 



S ^ 1* L r L ^ ^ * 0) S T' -r ©T ® S -c fe o 

me] mummm(D7^^=LJL-^-^. striax^i; 

m^<D. gl2(7)d/^LmI(7)tfeST'^-t»TS^T*fc'i)o 
[g!7] C(7)^B^(Dj«JEiEillit7':75='3.x— $r— /< 
-f h/\';u:?^l#fc3tet^m2||Jfi«tj(7)«Ell^^-rBfr® 

[08] A. Bfccfci;c(i. H?ri2iiiis«ij<;>7':7 5^3.x- 
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